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^>S] ^llf 7l^O.S, f^I^HH ^S)^ ^g-SHOJrO} £^Al^ ^A}-^ 

^ Al^> ^ 0.3L ^ o]ai^- <§H) = o 0 U>^ ^ofl^A]^ ^^4; 

— ^^T^EHH ^^.Al^y]. ^S)^, A> 7 ) Cf^o] <^ Al^V ^;^O.S 
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^*l<y^#*l ^ « 0 >^ {POSITION RECOGNITION APPARATUS AND METHOD FOR MOBILE 

ROBOT} 

3,4:^^-34- 5:^0^^^ 
6:n>ola.s.^^E-l 7:^}3.^ 
8:<$\3.&\ Rxl~Rxn:^^-4 

^Hr* 7>^J1 ^rflofl*! ^-g-H}-A}Jr^- ol^H, ^^c}]2f o)^^£ 
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A A^lLS- 3i«Hr 71711- ^^4. 

<11> o] E-l t> S^^lfe TlSl^^l- ^ ^^jLO^oll 7>^M- A>«-g-^ ; ^ f-21 

^-ofl^-^1^ 7lSl# ^t^oL, olofl ^ S.^^^71^1 -ff5.Eit ^BJj^j O.^ ^ 

-S-^l^ o.S.^1 , ^-Sr ^«:*117>^a^| ^^tb^. 

<i2> ^7i^ f s^±7lb ^<H*L ^<Hl s]*lH *>*H *i#£H 5£^r ^ ^J±s ^ 

^^-§- ^SRrHl, >M-8-*}3 gjtifl ^-oj-g. ^^Kr ol^*V oj-^o. ^(|olo> 

^Ol ^7^51^1 ^ # 
<13> ^ ^*>7l W ^ ^^tVcf. 

<w> S ^^^7l^ ^^71^ uj-e}- oi^-^H f^tfl^ 71 el^ « 0 H>-8: 

<£^H 3*11- s^WS*! ^^th* ^jW. 

<15> o]nJ) ^"71 ^^tflollA-1 S.£^7l<4 ^^-Sj- 3^]*H ^^V-g: ^*Rr 7^ 

^WS^, ^"71 S.%^±7)2\- #^cfl A>oHl ^-cfl^-ol ^7fl*>^l# ^*H, ^71 
±-7]<$c #^cH A>oHl ^-ofl^-ol ^ i Tfl^H ^cfl7> S.^-^^7l5f ^*1«H 

^ ^*M: i^JL, ^<fl, ^oM S^-^^7121- ^tfl A>olofl ^-ofl^-ol oljO^ ) 
7l7> ^ ^ ^-7_V^- i^^Cf7V, ^-ofll-ol ti^^^, ^3HH 3.% ±.7) * 
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<16> ^ 7 H, ^*fl ^^11- *>fHl ofl^l-ol-g-^^ el- 

S^cfl, ol^*V ofSDlt °]-§-*H ^^11- ^#*Hr W>^1^ DlJie^o]u|. ^-5) 

<17> oil- *fl^^>7l ^oj^ofl ^ 7^0.5. ^oj^. x^o^ ^ ^ElTlu)- tiU>:£ 

°m ^3^1 ^*fl ^<§€ iL^*H ^^7lS|- f^tfl A>ol^ tI^i- ^t^. 

^S^^ ^7)7} ^tbcfTlu} ^ElTlM- Wl-A^J!]. -H-A>S1- 3_c£g) A ^o| o]Al£]^ 3^3) 

71 ^^>» ^-^Al7lJl, E^, S^^7l7> <$7j\x] ol^S. ^-o^ItIM- ^o>^ i£ CCD^H1^7> 

<19> gc^ j7 71-Sl CCD^Hl^l" JjL^fl o> <5>:EL5., ^ ^±7}£\ ^>^7>7> #^5) ^ 

[^t-tgol ol=ji7> ^ 7l^^ 4^1] 
<20> ^.o. ~-^.g- ^^^>7l ^i, Ol^^-ol, 

A>olol Tie) ^ Z^-JE^ ^#^-0.5.^, 01-^S.^-ol 7>A]o) ^ 
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t^'cHH <£<H1H^1JL7> ^s)^, tH^sq ^-g-sf Ai^i ^ 

0.4 ^^O^ ^*Kr OI^^-OH ^^-S) 

<H, A o V 7l ^#4^ H^Ht* ^l-§-*M ^*ti ^l^S.^ A>olo) z}£ ^ 7^# 

<22> ol^> ; ^o\) o]^^ ^^l^l^^l ^ ^o\] cfltV ^-§-4 Jl^I- ^^-^T 

<24> wV^oi ^ s^^-, ci-^s^.^ ^^ch] Jf*)-^ , ^ aRV ^ 

o.^ ^^1 oi^-g- <>H1 = aijii- w 0 >a>^ <iHlH^]J: (1)4; ^^2] ^ 

^*l-7l ^t!" ^11,^12 i^-g-sKlJLl- 1^*1 <jRr *fll,^l2 ^-§-4 ^^r# (3), (4)4; ^7] ^ = 

^ T^d^T^HH <^Oll3Al^7]- ^A]^^ ; AV 7 | ^1^12 ^^-4 ^Jr-g. ^ AjTi ^ O. 

*lll,*fl2 ^^r^: (3),(4)ofl^1 *fll,*fl2 2: ^-41- ^^1*V^ 4^r^ ^ 

-tl^r^: (Rxl ~Rxn)4; ^fl^sM, ^ >7 1 ^1 1.^)2 G l-g-§>^ ^^fl 
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f^tfl a\o)9] z|^= 5J <g^>^ D>oi aS ^ xr E i(6)^; 

34 ^^#(Rxl~Rxn)# ^£-*>7l ^ ^Hj* *i#*Rr °ti-Ee|(7)S o]^^. 

<26> olnfl, ^^cflofl ^1=^^(2)^1^ <iH|^l Jr-g. ^^^^"(5) 

°fl ^* =L *lH^cK5)£r »1 1,^12 3^g-s|- ^^(3,4)^- ^^Al^> 3.33. Jfjr 

<28> HB^, ol^S^-ofl JjL^ cf-o^ ^o.sJ. ^Al^^CRxl-Rxn)^ #7) *fll ,A]2 S^^t 

^*H, ZL ^-§-sf 3.5.^^1 (6)<*H ^-g- ^SH, °H ^ ^-71 n>ol3 S ^ 

f^tfl A>ol^ 7^ ^ ^l-£# ^^}^H ^*ti 3.*^ ol^jtb Cf-S", ZLoll XtJ-S)- *i 

<29> ojufl, Aj-7] n>o] 33.^ Ei (6)^ , ^>7l ^1,^2 ^-g-4^1^17} ^4 ^a]^^ 

(Rxl~Rxn)^ $1*1 ^fif, Dflael(7)^l 7]^^ ^*H, ^*fl ol^S.^ 
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<3i> o-^, D j.o] 3313^(6)^ <y-oflH a] j: ^a)^^- yl^Al^o.^., ^Aj^ #3 

°>^f ^#3H ^*1€ ^11,^12 ^^^-(3,4)011^ ^>M- i&^r ^7fl ojAj-o^ ^ 

3#<5}jL, ZL ^ #5} o] ^cfl A}o)o) 7^ ^ 

<32> ofl^. s.o] _ n>ol3 S ^^EK6)^ ( ^7] 1H1 ^51 ^ ^Al^O.^., f^tJH 

*fll ^^#(3)<HH **L€ ^^-2)-Al^7> *>M- iE^r ^7fl ojAj-o^ ^^-Sf ^A] 

^(Rxl-RxnH 4^3tT *>M- ¥7fl olAj-o^ ^3}-A}JrO] S^A]^ ^#*V ZL 

3#£ S^m-i" °l-§-*H °1^5L^ f^tfl A>ol^ 7lEl# ^Aj-^c-fl, n>^, *J-i+^ ^-g- 
A T^^cKRxl-RxnHl *H+^ a^sKlJ^V ^f^ig, ZL aJj^ JE^aI ^ oj-g- 

*M *ti^ ^A]-^ f^tfi A>o|o} 7]^^ T^uL, ZL 7^1 <>1^5L^ 7> 

AV^o} Aj^l Ol^^-Sf f^tfl Afo]^ 7^1- ^A>^4. 

^^r#(Rxl~RxnHl H^Hr ^7l ^Sll- ^oL, H 713* 

<34> ^7lA^ #71 PH3JL^E-l(6)^r 3>7l ^ ^Alofl ^ *fl , 2,-2-5). ^-g-Sf 

<35> [^^] 

<36> S=340><T-t) 
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<37> T: 2i-g-sR]JL* ^^1*V 

<38> f.Q^Z. *JJl7> ^*\S)0] ^-g-S)-Al^7> Al^V. 

<39> Jitf ^l^>7fl, £2 ^ IE3-g- -f A d ^lH^l^^ ^A] 

3* ^Aj^o.^. s}^, ^t^H, ^1,^12 ^g-sj-Aljr-g. ojjg x\# ^>74 ^tb^ 
(SP1.SP2). 

<40> ZL ^1,^12 ^1^7>, £^5^ Z^-y] Cf , Zl 4 

SL^a]^ °l-g-*H ^tfl A>ol^ Tis] ^ 4^1- ^^rtVcf (SP4-SP19) . 

<4i> ^ ^o] t s^aij:^ ^ o]^^.^ ^tfl aVo]^ ^33. ^^nf. 

°1H ^1 ^7fl o^o] ^o.^ ^A]^c}- (Rxl~Rxn)ofl ^A]^ 

^-g-SRlJLSl S^Al^V-g- %%is}5L, ZL SiJ-AlTl-g; o] ol^^ ^A]cfl A> 

Tlsll- <£^tKSP4~SP10). 

<43> ^, S}l4<2] ^^-5}. ^Aj^cfd^^Rxn)^^ ^ ^Sj-Aljr/} ^#5^, H A] J: 

^ 5!iM?i-8- °]-§-*}<^ *fl# 2: -§-2]- ^^^•(Rxl-Rxn)4 #*ltfl a}o]o] t^s. ^ ^o. 
(SP5), ^"71 ^^l^^(Rxl-Rxn)^ f^tfl a\o}°) ^sHl, o^s^ ^o. 7 }-a].^.c*) 

^1 01^-5.^.32]. ^cflo] ^1 ^-i-Sf ^A]^ (3) AHo] ^^1- <£^tt^ (SP6.SP7) . 
<44> nVct, ^ 7 fl o)Aj-o] ^^-Sj- ^Aj^^-CRxl-Rxn)^ ^ 1 3~-§- SRlJr 7 > ^#5]^, H *fl 1 ^ 

^-^a]^ 7 ]. ol^^ ^Aicfl^ ^Aj-g- ^ 7 fl^ ^-g-s}- ^^(Rxl-RxnH £f*} 

tt ^#*}o} z}-z|o} TiEll- ^ t}-g-(SP8,SP9), ZL z|z|o) ^.g. xj.^ _oj= ^ 

f^tflS] ^ ^ji} ^^1^(3)^9] 7]E]m- ^WCSPIO). 
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< 45 > tg^^ B ^ Si ^2 ^-g-sf ^^^-(4)2)- ol^-s.^- Afolo] 

olAV*Vcf(SPll~SP18). 

< 46 > zl ^71 ol^^Luz)- #;&tflsj ^1^12 ^^2(3,4) *}o]2) y\ e] # Oj-g- 

*H ol-S-S^-^ A>ol^ z|£l- ^1^>J1(SP19), ^11,^12 ^41- T^ltb 4^1 

^#(Rxl~Rxn)2] ^sfl o]^^ ^« 0 H>* 3#*}<*| (SP20) , ^fl ol^^-o) ^ 

*1» SK1W(SP21), ZL ^-<?1*V ^sfl ^.^t!:Cf(SP22). 

<47> Aj- 7 j ^. ttV^o} ^tgofl^ *8*B*l ^^1 <£3) 2^ <g*Hfe 6\t\7j\7\^ 

£ 7l# ^-g-# ^^>7fl ^>7l ^ ^OJi. o]e^V ^L*||3 ^Aloflofl ^^S. 

gjH^A-^ °>5H, ^Aljq. 7 |7fl^ ^-^ ^^-^ ^iflc^ ^e^7>^l ^ 
^^17> 7>^*V ^ojcf. 

<48> o]^6$*\ ^1^1 ti>^ol ^-^o. ( ol^^-ol, 7^7*0.3. 

c£6\]V A] Jll- 7l§O.S, ^EJHH l^l^Tr ^-§-£K]Jl£| 7fl>£sM ^cflSf o] 

<49> 317} 2) CCD7H12}"!- A>-g-^l ^ o^^Lo) ^fl <%x}^ ^#*]-.EL 
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1] 

[*j^g- 2] 

»ll %H1 5£<>H, t}^o] ^o.^ ^-c^ 

f^£fl3 ^ 3*H1, 3}-/^ cH^^o.S. ^l^ ^^AS <sKr <>l^-iiL^:3 3*1 

<?H#*1. 
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3] 

*«1 %H1 5a°H, 

*^ $1*1 
4] 

^]-^u>cf f^tflofl tf^o] ^-g-S]. ^^^-oflAi mJ-^sH , 
5] 

*R^Rr ^wl^H, ^4 -*]5L7> ^Al^ ^Al^cJS) ^tt]^ o]-g-^ o] 

6] 

^14^ ^o.aj. ^^^-oUa-i aj^sM, 
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7] 

^16 ^Hl , <5>42] 2^4 ^Al^^-^nV 3~^*\3L7\ 

H TlSlofl o^s^Lo] o. 7 RV*H ^*fl o]^JL^4 ^^cfl A\o]*\ <£^}±t 
[^T 1 ^ 8] 

*J^H £^V^ a] 7^ zj-zj-s] Tiell- ^}JL, 

=L 7^* M^^-S Tfl AHsH f^cfl A>o]^ ^^s. ^ E^lo 

[%^^ 9] 

S=340><T-t) 
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T: i^^Jlt ^r-ti* AlL>. 

10] 

[W*J- 11] 

Cf^-, H ^ JE^A]^ Ol-g-^c^ Ol^S.^ f^cfi A>OjS] Zl-£ f gX^fe 

t^sRr ^Tfl^; 

^>M- S^r ¥7fl °}<#S>\ -Al-c^^ ^Al^^ §>u|- 3= 7fl o^o] ^-g-^AjJr 
3 5L^l#-§r ^ 3#€ S^l^-fr °l-g-*H ol*S.*3|. ^#cfl A>ol^ 7^511- <£ 
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V 

*flll %H1 Sl^i , s>uf BE^ ^7fl o]a>^ ^o.^ ^Al^c^^ ^Al5]^ s>q- SLfe ^7fl 

^-fr °1 -§-«H *fl# ^-§"4 ^A]^cJ4 f^cfl A}o}o] ^-Tfl^; 

#7] 2,^-4 ^Aj^^ozf ^cfl A>o]^ TieH, ol^-S^-Sl 7K>*H ^*fl 

713!- <3<L>*Rr ^r^l« ^-^-S. 0^3.^ 

[^tF 13] 

%H1 &°H. afe -^7fl ^-§.4 -Ai^ofl ^Ais]^ ^M- S^r ^7fl 

^-g-JZKIJro} ^#^ZL, ZL ^#^1 H^-A]^ °]-g-*H ol^^-azf f^tfl 

^-7fl O] aV o} ^4 ^Aj^cfoH ^^JL7> ^#51^, ZL <3 o} ^-g-Sj-AjJl 

zj-zj-sl 71^1- ^«H=- #7)1 <4; 
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14] 

^1 12 %> SL^r ^1 13 %H1 &<>H, ^g-J* ^g-S). ^^^^ T^fe, *>7lS] 

[ 

S=340HT-t) 
T: ^-g-sj-Ai^^ ^a|*V X\#. 
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I 
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°i§ s^sj — SP20 



W*gl I — SP21 



fl*|gfrag | — SP22 
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